Full reconstitution of the immune deficiency in scid mice with normal stem cells requires low-dose irradiation of the recipients.
Mice homozygous for an autosomal recessive mutation for the scid gene exhibit a defect that specifically impairs lymphoid differentiation but not myelopoiesis. Such mice can be cured of their lymphoid deficiency by grafts with normal bone marrow, although full reconstitution of lymphoid function is seldom obtained. Long-term bone marrow cultures (LTBMC) are devoid of all mature B and pre-B cells but contain lymphoid stem cells. We therefore reconstituted scid mice with LTBMC cells to study the kinetics of B lymphocyte reconstitution in normal and irradiated (4 Gy) scid recipients and in irradiated (9.5 Gy) co-isogenic C.B-17 mice. Detectable colony-forming B cells rapidly increased in the spleen and bone marrow of irradiated C.B-17 and irradiated scid recipients, reaching normal levels between 4 and 6 wk post-grafting. Unirradiated scid recipients showed limited reconstitution in spleen and very poor reconstitution in bone marrow. Unirradiated scid recipients also had relatively few surface Ig+ cells in spleen or bone marrow, whereas both groups of irradiated recipients had normal numbers between 4 and 6 wk post-reconstitution. Normal levels of cytotoxic T cell activity by 8 wk after reconstitution were observed only in the irradiated C.B-17 and irradiated scid recipients. Analysis of mice reconstituted with cells from LTBMC indicates that these cultures contain lymphoid stem cells with significant proliferative and self-renewal potential, and that full reconstitution of lymphoid function requires prior irradiation of the scid recipient.